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Professor, Marketing Area School of Petroleum Management Pandit Deendayal Petroleum University, Gandhinagar-India e-mail: Pramod.Paliwal@spm.pdpu.ac.in A ll the macroeconomic developments in the energy sector suggest that natural gas is all set to play a major role in strengthening India's energy security in the coming years. However, given the distinct techno-managerial and regulatory peculiarities, the country needs to take substantial action on many fronts so that we have a sustainable natural gas sector. Downstream natural gas value chain is one such area of potential action.
Thus the City Gas Distribution industry in India needs to discuss and deliberate on issues that are of vital importance to the development of city gas distribution (CGD) sector in India. The objective of the roundtable was to address the issues that are of vital importance from the policy perspectives of the Indian oil and gas/energy industry. With this objective, the industry leaders, policy makers, and academicians were invited to share their views at the City Gas India Roundtable 2010. The Roundtable provided an opportunity to the panellists to engage in deliberations addressing the managerial, regulatory, and techno-commercial challenges of developing downstream natural gas markets in India for delivering clean energy for transport, residential, industrial, and commercial needs. This is in sync with the larger macroeconomic objectives related to energy security, sustainable energy, and environment.
Incidentally, although GAIL (Gas Authority of India Limited) had played a crucial role in creating gas transmission infrastructure at the Pan-India level, Gujarat has been one of the first states in the country to develop a vibrant gas distribution market. This was made possible by creating all the enablers, i.e., investing in infrastructure, ensuring supply security, investing in exploration and production, creating infrastructure for receipts of bulk international gas shipments, and encouraging de-velopment of natural gas user base, strong political commitment, and good management practices.
I first present an overview of the energy scenario and the natural gas distribution in India while Sudhir Yadav offers the infrastructural and operational perspectives of gas distribution. D J Pandian talks about the pioneering moves of the model state of Gujarat, which is followed by the valuable inputs from L Mansingh, L K Singhvi, and Sridhar Tambraparni on the regulatory aspects; B S Negi on gas pricing, technical aspects and project management; Shaleen Sharma and Alan Perrin on the safety issues and operations respectively. CD Joshi, Dushyant Singh, K L Thussu, and S K Kudaisya discuss the various challenges of managing CGD projects in cities. Suresh Manglani, Rajesh Vedvyas, Akhil Mehrotra, and P P G Sarma throw light on the future challenges of the gas distribution sector from the perspective of market development. Finally, Satish Pandey wraps up the discussion offering a gist of the views on future directions for the CGD sector based on his observations of the roundtable.
Natural Gas Retail Distribution in India: A Commentary
Pramod Paliwal E nergy requirements in India have been growing at a fast pace due to both population growth and economic development of the country. Accounting for about 2.4 per cent 1 of the global energy production, India ranks eleventh among the world's greatest energy producers and has become the sixth largest energy consumer in the world, accounting for about 3.9 per cent 2 of the global energy consumption. Despite the large energy production, India is a net energy importer, because of the imbalance between the demand and supply of energy. In spite of huge energy consumption, India's per capita energy consumption is one of the lowest in the world, 3 which is an indicator of a potential high growth in the demand.
Coal, oil, gas, hydro, nuclear, and marginal renewable are the primary energy sources in India's energy basket (Exhibit 1). India is well-endowed with coal but poorly endowed with oil assets. Therefore it has to depend on oil imports to meet a major share (about 71%) of its needs. 4 Coal, natural gas, and uranium are the alternative non-renewable energy sources to cheap oil, each having advantages and limitations and none being as flexible as petroleum.
Role of Natural Gas in Energy Basket
Over the last decade, the usage of natural gas has been increasing gradually in India. Natural gas currently comprises around 9 per cent in India's energy basket which is significantly lesser than the world average of 24 per cent. 5 However, the scenario is rapidly changing, largely because of the expected increase in the availability of natural gas and also because of the increasing environmental concerns in the country. Seen in the context of rising crude oil prices and hazards of climate change, given its relatively clean properties and the potential of being used in varied applications, natural gas has emerged as a preferred fuel (Exhibit 2). The Energy Information Administration (EIA), US, expects that by 2030, Asian demand for natu-ral gas would be more than double, and India is expected to be responsible for a sizeable part of that growth. 6 Natural gas is expected to be an increasingly important component of energy consumption as the country pursues energy resource diversification and overall energy security. Being competitive and less expensive, it is gradually emerging as a key energy source in the industrial and power sectors.
City Gas Distribution in India
With the realization of natural gas as a much cleaner and greener fuel, it is also emerging as the fuel for city energy needs in India aligned with the worldwide trends. The City Gas Distribution System is an interconnected system of predominantly underground gas pipelines and the associated equipment used for transporting gas from a bulk supply high pressure transmission main to the service pipes supplying to domestic, commercial, and industrial premises situated entirely within a single city area 7 (Figure 1 ).
Natural gas undergoes systematic chemical treatment and is converted into Compressed Natural Gas (CNG) and Piped Natural Gas (PNG), which is distributed to the end users across the selected geographical areas through the City Gas Distribution network. The network consists of pipelines spread over the length and breadth of the city/ town, reaching out to small industrial, commercial, and residential consumers. The fundamental difference between industry distribution and the ones which come under the purview of CGD is that, the requirement served by CGD is lesser than 50,000 standard cubic metres (scm) per day. The treated natural gas from the treatment plants in the exploration areas/bulk terminals is received generally at the periphery of the city; the point is called the "tap-off point." It acts as the city gate for the distribution of gas in the city where it is further treated with respect to pressure. Low and medium pressure is maintained according to the stipulation of the residential, commercial, or small industrial consumers.
As the pipelines pass through populated areas, safety and disaster management come up as the crucial issues in the city gas distribution. At the city gate, a few precautions are taken, for example, an odourant is added so that leakages, if any, could be detected. CNG for automobile usage is distributed through Exhibit 2: Sector-wise Consumption of Natural Gas Source: Narayan Om, "Accelerating City Gas Distribution Projects," www.observerindia.com/cms/export/orfonline/.../ OM%20Narayan.pdf, November 25th 2009
Power 40%
Fertilizer 30%
City Gas/CNG 5% Petroleum + 5% Refineries Steel 3%
LPG + Other 4% Liquid HC
Others 13%
6 EIA (2009). "Country Analysis Brief -India", http://www. sciencerepository.org/in_documents/IN1084.pdf, March. 7 Chatterjee, Robin (2007) . "Economics of Gas Distribution -Tariff Mechanism for End Consumer Gas Pricing," Citigas India Conference at New Delhi, September 5-6.
Natural gas is expected to be an increasingly important component of energy consumption as the country pursues energy resource diversification and overall energy security. Being competitive and less expensive, it is gradually emerging as a key energy source in the industrial and power sectors.
CNG stations situated in major traffic locations of the city. PNG is distributed through pipelines directly at the place of requirement of the end users as this cannot be stored in cylinders like Liquefied Petroleum Gas (LPG). The pipelines network and the pressure-regulating system require continuous monitoring with the help of state-of-the-art hardware and software.
The origins of CGD in India are traced back to late 19th century when the Calcutta Gas Company started supplying coal gas in Calcutta. But it took almost another 100 years for the development of CGD network in the other parts of India. In view of the dearth of natural gas vis-a-vis demand for the fertiliser and power sectors, the supply of gas to cities through a distribution system did not develop in India as it did in many other parts of the world where gas is either available or imported to meet the gas demand in residential and industrial sectors of the cities. In 1980, the Gas Authority of India Limited (GAIL) conducted techno-economic feasibility studies for gas distribution in the metro cities of Mumbai and Delhi. Based on the encouraging recommendations of these studies, the Government of India approved gas allocation for Mumbai and Delhi. The Mahanagar Gas Limited (MGL), a joint venture company of GAIL, BG Group (UK), and the Government of Maharashtra was incorporated in 1995 for the supply and distribution of natural gas (NG) to domestic, commercial, and small industrial consumers and compressed natural gas (CNG) to vehicular consumers in Mumbai through its integrated gas pipeline network. Similarly, Indraprastha Gas Limited (IGL) -a joint venture (JV) of GAIL and Bharat Petroleum Corporation Limited (BPCL) -was incorporated in 1998 for developing a distribution network for the residential, transport, and commercial consumers in Delhi. Table 1 provides a snapshot of the major players of the CGD sector in India.
Natural gas usage in Indian cities has been limited primarily due to shortage of supply. However, this scenario is undergoing change with liquefied natural gas (LNG) terminal projects being implemented, which together with the new domestic Indian Gas finds, are expected to bridge the supply deficit in the coming years. Therefore, the market for city gas distribution is also set to grow at a faster pace. Earlier the CNG demand got a fillip with the judicial intervention by means of a Supreme Court directive on pollution reduction in the major cities of India. The domestic segment is also expected to grow with the government's intentions to re- Supply Sources of Natural Gas in India Sufficient gas supply is necessary for the sustainability of CGD business. Presently, gas supply is being made available from multiple sources -domestic fields of ONGC, OIL, Reliance, Private JV operators and through imported LNG. With the increase in domestic gas supply, the allotment of gas to CGD has also been increasing. It is expected that the total gas supply in India would increase from about 105 million metric standard cubic meters per day (MMSCMD) in FY09 to about 276 MMSCMD in FY15 of which CGD supplies would account for around 10-15 per cent 8 (Exhibit 3). Traditional sources of supply -APM (Administered Price Mechanism) Gas, i.e., controlled-price gas -is expected to decline and be offset by new discoveries. 9 Fields discovered in early New Exploration and Licensing Policy (NELP) rounds are expected to start production in the near future. Greenfield LNG plants as well as capacity expansion plans coupled with newly discovered Coal Bedded Methane (CBM) fields also add to gas supplies. India has 26 sedimentary basins with an area of 3.14 million sq km with estimated reserves of 28 billion metric tonne of oil equivalent of gas. 10 India is relatively unexplored with only about 1/ 5th of its area having been extensively explored so far. 11 Similarly, only about 25 per cent of the estimated reserves have been established so far. 12 India had 39.3 trillion cubic feet (tcf) of proven natural gas reserves as of June 2010. 13 There are estimates that India produced approximately 1.1 tcf of natural gas in 2008. 14 The bulk of India's natural gas production comes from the western offshore regions, especially the Mumbai High basin. The onshore fields in Assam, Andhra Pradesh, and Gujarat are also noteworthy sources. The Krishna Godavari (KG) basin in the Bay of Bengal has also become an important source of natural gas. Exhibit 3: Supply Projection by Source of Supply pricing approach aimed at encouraging efficient consumption. This should involve gradual phasing out of price and volume restrictions applicable to administered price mechanism (APM) gas supplies.
End-use pricing is also equally important for infrastructure development, because the revenues from sales to all categories of end-users decide the viability of natural gas projects including city gas distribution. It is a challenge to work out a balance between the price the producer wishes to charge and the price the consumer is prepared to pay. In addition, pricing of the intermediate stages of the gas value chain also needs careful consideration and each link should be priced according to the risks involved. Outside of the gas value chain, gas pricing also needs to take into account the government's environmental and social objectives.
Regulatory Framework for CGD Business in India
The Petroleum and Natural Gas Regulatory Board (PNGRB) is the regulatory body established by an Act of the Indian Parliament to regulate the downstream industry including transportation, distribution, and marketing of natural gas in India. PNGRB aims to ensure fair trade and competition amongst entities; register standards and authorize entities for specified activities, declare common or contract carriers and regulate access to such carriers and CGD networks; regulate transportation rates for common or contract carriers; lay down technical and safety standards and prevent restrictive trade practices.
Regulations for authorization of entities for laying, constructing, operating and/or expanding city or local natural gas distribution networks and determination of transmission tariffs fall under the purview of PNGRB. The regulation for pipeline, apart from authorizing entities to lay, build, operate or expand the city or local natural gas distribution networks also relate to access code for common carrier (to avoid duplication of creation of infrastructure) and contract career natural gas pipelines and affiliate code of conduct for entities engaged in marketing of natural Source: Zamre Nitin "City Gas Distribution Projects," www.observer india.com/cms/export/orfonline/.../Nitin%20Zamre.pdf, November 25th 2009
Pricing
The pricing policy of the Government has resulted in two discrete gas markets. One market is characterized by quantitative allocation of gas produced by PSUs from pre-NELP gas producing fields at the administered price and the other market has market-determined prices for gas traded by private and joint venture operators. Contract pricing prevails for comparatively large buyers to whom natural gas is made available after the supplier enters into a time-based contract. So far the demand for gas has been triggered by government-controlled artificially low prices. Supply, at the same time, has also been constrained. In such supply-constrained scenario, LNG imports drive the spot-prices. However, it is now believed that as more private and joint venture gas projects come online, prices would be driven by them. It is expected that price deregulation would gather further momentum and gas from new sources would be sold at market rate determined by the demand-supply dynamics.
Comparatively speaking, natural gas is cheaper than diesel and petrol. In the last few years, the Government of India has implemented a series of gas reforms to encourage gas production. It is now needed to adopt a new
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The pricing policy of the Government has resulted in two discrete gas markets. One market is characterized by quantitative allocation of gas produced by PSUs from pre-NELP gas producing fields at the administered price and the other market has market-determined prices for gas traded by private and joint venture operators.
gas and laying, building, operating or expanding the natural gas pipelines. The regulations also pertain to fostering of fair trade and competition amongst entities by sharing infrastructure, codes of practices for emergency response, and disaster management plan and technical standards and specifications including safety standards for natural gas. The regulation has created a level playing field for all the existing as well as prospective players. CGD regulations encourage faster network coverage with benefits to both CGD entity and end-consumer. The intention is faster penetration of distribution network and reaching all segments of consumers. Open access of the distribution network after the exclusivity period is aimed at opening up distribution business to competition and thus allowing wider choice to the consumer.
The Ministry of Petroleum & Natural Gas, Government of India, has been actively making policy changes and thereby acting as an enabler for enhancing energy security for the country. 15 For instance, the Central Government Budget 2009-10, provides tax benefit for capital expenditure (except land, goodwill, etc.) for the development of the gas sector. 16 It also proposes to develop long distance gas highways leading to a National Gas Grid to facilitate transportation of gas across the length and breadth of the country. 17 An investment of Rs. 30,000 crore is envisaged in the next few years. 18 However, it must be added that the regulatory framework also needs to adapt as per the needs of the industry and the emerging best practices around the world.
Market Development
City gas distribution develops largely with the help of four key factors: Gas supply, infrastructure, regulations, and economics/drivers. The industry has a natural advantage in building market through replacing existing fuels in domestic, small industrial, commercial, and transportation markets. However, this will depend on the relative price of gas with respect to competing fuels.
Responding to this market challenge would require discovering and connecting new supplies in traditional and frontier regions. This in turn would require huge capital investment. Timing of these investments to perfectly match the market requirements would be a challenge for the Indian industry. The ability of the market to develop in such timely phases would determine the health of the gas industry in India. The Indian gas industry needs to develop the market on the same lines as other nations to meet the supply challenges.
Integration of the gas markets has become a necessity due to the fact that gas has emerged as an important alternative source of energy. Effective integration of the market will equip the market with the ability to balance risks and conflicting forces across regions and fuels. This would lead to flexibility in fuel consumption pattern which, in turn, would lead to market stability and promote sustainable growth.
Asia today accounts for 70 per cent of the total LNG trade; Japan and Korea are meeting their entire gas requirements through imports. 19 The Ministry of Petroleum & Natural Gas, Government of India, has been actively making policy changes and thereby acting as an enabler for enhancing energy security for the country.
Effective integration of the market will equip the market with the ability to balance risks and conflicting forces across regions and fuels. This would lead to flexibility in fuel consumption pattern which, in turn, would lead to market stability and promote sustainable growth.
together account for about 3.5 per cent of the global gas consumption. 20 However, with greater integration of the natural gas markets at a global level, the share of natural gas consumption in China and India together is expected to account for about 7 per cent of the total global natural gas consumption in high oil price scenario by the year 2030 as has been reported in EIA/IEO 2009. 21 With growing demand and increased supply options, City Gas Distribution networks have sparked considerable interest amongst prospective players. However, in order to tap this opportunity, the developers need to look at the critical aspects of the projects including demand build up, adequate supply, pricing and risk factors like regulatory interference/facilitation.
The development of natural gas distribution sector is also contingent upon pricing reforms by the Government of India. The current provision of price of gas produced by the PSUs at the administered price well below the prevailing global and local market prices for the power and fertilizer sectors acts as a disincentive for increasing domestic exploration and gas imports. Well-defined downstream gas regulatory framework and creation of adequate transmission infrastructure are other challenges that need to be addressed for market development.
It is necessary that the Central and State taxes on commercial energy supplies are rationalized to yield optimal fuel choices and investment decisions. Relative prices of fuels may be artificial (and not necessarily based on the principle of sound economics) if taxes, levies, surcharges, and subsidies are not comparable across fuels. As per international practices, this equivalence should be based on calorific value of fuelssay, for example, British thermal unit (btu). In other words, they should be such that producer and consumer choices regarding fuel and technological usage are independent of taxes, levies, and subsidies, etc.
Benefits of Market Development for Stakeholders
The speedy development of CGD networks and ensuing market development offers multitude of benefits to all the stakeholders concerned, especially the customers. Only a few years back, it was very normal to see natural gas being flared-up from the wells where it was discovered, because either its use had not been realized by the industry/users or the industry was not ready with the supply, processing, and transmission and distribution infrastructure. Market development efforts ensure that both the aspects are tackled simultaneously.
The benefits accruing due to adequate market development efforts are summarized in Table 2 .
Challenges for CGD Business
On the one hand, while there are huge opportunities, on the other hand, the CGD sector in India has been facing a host of challenges:
• Rational pricing of gas: This helps in correcting market distortions, encouraging efficient usage and at the same time is also an incentive to new entrants as they are assured of adequate returns.
• Removal of some entry barriers: In order to create real market competition, this is important for private players in distribution and retail business. Some necessary conditions such as compulsion of JV with an entity having experience in CGD business needs to be reviewed so as to attract new but credible and technologically and financially strong players. • Sizable capital investment: A typical CGD network costs around Rs. 250-300 crore to service volumes of 20 Mehrotra, Rajiv, "Market Development in India -Reviewing the Strategies for Natural Gas 2030," op.cit. 21 Ibid.
The current provision of price of gas produced by the PSUs at the administered price well below the prevailing global and local market prices for the power and fertilizer sectors acts as a disincentive for increasing domestic exploration and gas imports.
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It is necessary that the Central and State taxes on commercial energy supplies are rationalized to yield optimal fuel choices and investment decisions.
a level of around 1.5 MMSCMD. The build-up of volumes is quite slow and customer penetration of a reasonable level of 50-60 per cent is achieved only after 9-10 years. Long gestation period coupled with low volume offtake can adversely impact the CGD business.
• Government regulations/steady process for clearing required stipulations: Procedural delays need to be tackled expeditiously to reduce any delays on such grounds.
• Establishing a city gas pipeline network: Congested city areas and the necessity to coordinate with multiple agencies make the tasks of city gas entities a much difficult one.
• Managing safety norms: Roundthe-clock safety management is a must for a fuel like natural gas that is supposed to be used by innumerable consumers.
• Managing a pressure for city gas distribution at different periods of time: A product offering like PNG and CNG that affects the lifestyles of consumers ranging from housewives to car owners can be quite counterproductive in case a basic proposition like supply at adequate pressure levels are compromised with.
• Impact of external factors: There are significant external factors such as crude prices, regulations/policies that can impact the overall returns of the CGD entity.
Conclusion
Natural gas as a clean and efficient fuel presents a viable substitute for traditional fossil fuels, namely, oil and coal, as concerns over the environmental impact of their continued usage grows. In addition to this, natural gas also strengthens the country's energy basket. Various developments in the Indian natural gas sector, especially in the downstream value chain, have given an impetus to the city gas distribution industry. However, it is important that all the stakeholders of the distribution business ensure a coordinated approach for the all-round development and growth of this sector. This shall enable India to take one more step towards energy security through clean, efficient, and environment-friendly fuels. Upstream Players Since -given the chemical& physical properties of natural gas-it cannot be stored, CGD sector development provides huge opportunity as well as incentive to natural gas upstream entities to continue with their exploration & production activities as assured uses and infrastructure both are now available.
Distribution Entities
Higher realization at retail level compared to bulk sales acts as an incentive.
Various developments in the Indian natural gas sector, especially in the downstream value chain, have given an impetus to the city gas distribution industry. However, it is important that all the stakeholders of the distribution business ensure a coordinated approach for the allround development and growth of this sector.
T he focus of City Gas Distribution (CGD) projects so far has been on CNG dispensing stations, PNG (for industrial, domestic, and commercial use), and a combination of CNG and PNG. There is a definite move in India towards private sector participation with public sector players such as the Gas Authority of India Ltd. (GAIL) setting up a network in joint venture with private players, and more private players such as Reliance Industries Ltd. entering CGD business on their own.
Presently, the central government is targeting to have a CGD network developed in more than 330 cities by 2025 22 . This offers a massive set of opportunities for various stakeholders in CGD business. The stakeholders in CGD business are gas suppliers; CGD infrastructure development entities, i.e., consultants for preparing CGD feasibility report/project management consultants; contractors to lay network; network development consultants; equipment manufacturers, i.e., pipes and pipeline fittings manufacturers; manufacturers of compressors and dispensers, etc.; CNG kit suppliers, users, government, statutory authorities like civic bodies and financial stakeholders.
Infrastructure for CGD
The infrastructure aspects of CGD business include development of CNG and PNG infrastructure. The prerequisite for CNG and PNG infrastructure is proximity of transmission lines. Transmission lines are natural gas pipelines, which transport natural gas from the source to various locations for further distribution to the end users. Both transmission lines and CNG/PNG infrastructure development require huge investment.
Presently, in India, the natural gas transmission pipeline covers a length of 8,000 kms. By the end of 2011 Plan, the government expects it to increase up to 15,000 kms 23 . It is estimated that Rs. 3 crore per kilometer is required for transmission lines and Rs. 300 crore per city is required as a capital investment to set up the PNG network. Once the transmission pipeline network is in place, local pipeline network can be developed.
It has been observed that most of the CGD projects have been developed in the vicinity of transmission pipelines as it is techno-commercially viable to do so. Unless the pipeline transmission network gets developed across the country, it may not be possible to develop CGD network. Therefore, the policy makers are of the opinion that in the next 10 years, a master plan shall be made to connect all the state headquarters through transmission lines or National Gas Grid of transmission lines along the national highways.
It is also proposed to develop CNG corridors along the national highway to increase the number of vehicles running on CNG. Even the network is required to be expanded in contiguous areas. Presently, in India, the natural gas transmission pipeline covers a length of 8,000 kms. By the end of 2011 Plan, the government expects it to increase up to 15,000 kms 23 . It is estimated that Rs. 3 crore per kilometer is required for transmission lines and Rs.300 crore per city is required as a capital investment to set up the PNG network.
Prospects
The development of infrastructure will help develop the allied industries, i.e., the manufacturers of pipe and pipeline fittings, compressors and dispensers, CNG kit, etc. With the infrastructure development, the allied industries will be able to achieve economies of scale. It will also enhance the R & D activities in the allied industries. Users of vehicles will have an incentive to convert their vehicles to CNG. Availability of infrastructure will also encourage industry to convert their set up from traditional input fuel to natural gas as an input fuel. There have been instances where in some industries, the use of natural gas as an input fuel has enhanced their cost competitiveness. Thus the development of infrastructure will act as a driver for the market growth.
Challenges
The investors interested in CGD projects look for attractive returns on their investment, but the returns are constrained by the tariff regulation and the demand for gas. The CGD industry needs financial support from the government to develop the infrastructure in terms of tax relief and access to funds for expansion. In case of CNG infrastructure, the cost of land in the city areas is exhorbitant, which makes the project unviable.
The CGD industry faces a shortage of skilled staff for developing and managing the infrastructure. Presently, the regulatory board, i.e., PNGRB, is in the process of developing courses to train skilled labours for CGD business in collaboration with the Ministry of Labour and Industrial Training Institutes (ITIs).
Project Management Aspects of CGD
Some of the characteristics of the CGD projects are:
• It is a lifelong project -As the city expands, the project continues to expand and business also grows.
• It is a high investment business with a long gestation period and low volume off-take. • In the Indian context, skilled manpower to execute and manage the CGD projects is scarce.
• Project sponsors have to coordinate with multiple agencies like municipal corporations, roads and buildings department, architects, contractors, environmental clearance authorities, etc., to execute the projects in budgeted time and cost.
• Designing of network is unique and needs to incorporate safe operations, maintenance, future demand, and expansion.
The CGD project investment analysis steps include:
• Market size estimation • Project cost estimation • Supply options • Selling price • Risk profile • Financial feasibility.
The above steps are in general applicable for investment analysis of any project. However, the CGD project investment analysis has some peculiarity in terms of market size estimation, supply options, and selling price. Accordingly, risk profile assessment is undertaken.
The demand of the market is to be assessed for all four segments: industrial, domestic, commercial, and automotive. Capital budgeting decision for industrial retro-fitting to change the set-up for natural gas as an input fuel has an impact on demand from the industrial sector. In case of CNG demand of automotive segment, it is influenced by the cost of converting
The policy makers are of the opinion that in the next 10 years, a master plan shall be made to connect all the state headquarters through transmission lines or National Gas Grid of transmission lines along the national highways.
from traditional fuel to CNG. Domestic and commercial demand grows with the expansion of city, which is difficult to forecast at the planning stage of the CGD project. The next step in the CGD project investment analysis is estimation of cost of project and evaluation of supply options. As per the experts' opinion, the major project cost component for the CGD projects is MDPE (Medium Density Poly Ethylene) pipeline network. The cost break-up is as given below:
• MDPE pipeline network : 62% • CNG infrastructure cost : 04% • DRS 24 (District Regulation Station) cost : 05% • Land Cost : 19% • CGS (City Gate Station) : 10%
One of the constraints for the Indian CGD industry is the availability of natural gas as the decision to allocate the natural gas supply is with the government authorities. The price of natural gas available domestically and that of liquefied natural gas (LNG) differs. Therefore the supply option has an impact on investment analysis. The next step is to anticipate the selling price. It is also subject to regulatory risk, which has an impact on future cash flows. Selling price is to be anticipated in line with the supply options to work out the financial feasibility. Thus this business has regulatory risk in terms of allocation of supply and pricing for CGD. The risk profile of CGD project is then developed through risk analysis. Risk may be classified as development risk, construction risk, operating risk, market risk, and regulatory risk.
The CGD projects face decisions related to design, procurement, commissioning, and construction. The CGD pipeline infrastructure network in India is still in the development stage. Network planning and design should address the issues related to system redundancy, robust future load, daily and monthly load. Presently, we have Indian standards being refined by OISD (Oil Industry Safety Directorate) and PNGRB for the CGD pipeline network. The International standards are IGPM, AISNE 31.4 B.
It is also important to have a look at the processes and procedures of training, supervision, management auditing, and inspection of the safe construction of CGD pipeline network. The contracting philosophy should be to match the capability of the contractor to offer the desired quality of construction. Therefore the contractor development and management practices should be in place. It includes contractor selection process, management practices followed by the contractor, performance monitoring, and alignment of contract planning with asset planning. Contractors may be evaluated on Key Performance Indicators (KPIs), which include actual job progress versus planned progress, number of management visits at project site, timely work of a package, and reporting system of the contractor. It is desired that the pipeline laying contractor should have past work experience as well as certification for carrying out similar work.
While planning for the PNG infrastructure, the physical capacity of production units to be served and their delivery needs have to be worked out. The feasible size of various physical components, like pipeline diameter, has to be evaluated.
The companies need to develop non-intrusive network installation techniques in urban areas. They also need
In case of CNG demand of automotive segment, it is influenced by the cost of converting the vehicle from traditional fuel to CNG. Domestic and commercial demand grows with the expansion of city, which is difficult to forecast at the planning stage of the CGD project.
24 DRS are the points from where natural gas is distributed to different segments, i.e., industrial, commercial, and domestic .
One of the constraints for the Indian CGD industry is the availability of natural gas as the decision to allocate the natural gas supply is with the government authorities. The price of natural gas available domestically and that of liquefied natural gas (LNG) differs. Therefore the supply option has an impact on investment analysis.
to maintain the highest safety standards to ensure that preventable accidents are avoided. While developing the infrastructure, there is a conflict between the city environmental resource base and the developmental needs. The network should be designed for easy constructability and operations. It needs adherence to certain design criteria and standards and specifications as complied in the development market. The design also faces technological and environmental challenges as there are national and international standard specifications for design. The design and installation should have the approval from the regulatory authorities. The installation also may be accredited by a third party as appointed by a regulatory board.
Operations and Safety Aspects in CGD
Operating the network safely is the prime goal of any CGD firm. The technical standards and specifications including safety standards to be followed for city or local natural gas distribution network are given by PNGRB in regulation T4SE. It covers design, materials, fabrication, installation, inspection and testing, commissioning, operation, maintenance, modification, and abandonment of CGD network for domestic, commercial, and industrial use. It also includes safety aspects of operations and maintenance of CGD network. The pressure requirements for steel network and PE (Poly Ethylene) network are specified. It also calls for discontinuing the use of CI (Cast Iron) pipeline, odourization, and third-party certification and accreditation of network. It is suggested by the experts that for safe operations in CGD, safety standards laid down by the regulatory authorities must be monitored by a third party.
To operate the network efficiently, there are four functions which are critical:
• Maintenance of assets or PNG network
• Gas balancing requirements • Metering • Emergency response programme.
Operations and safety aspects are the core of Asset Integrity Management (AIM). The asset (PNG network) integrity during sustenance phase is critical to effective and efficient operations of CGD network. It has been suggested by the experts that the operations phase can be referred to as integrity sustenance phase. In this phase, the firm has to manage (a) ageing asset, (b) turnover of skilled staff, (c) complacency in managing operations, (d) change in the process condition, (e) inadequate operations and management practices, (f) pressure to reduce cost, and (h) negative impact of the change. Longterm planning for all spheres of business activities is a must for efficient and safe operation of the firm. Temptation on the part of operators to keep capital expenditure (CAPEX) in the initial stages of asset life cycle at lower levels may result in high operating expenditure (OPEX).
Gas balancing -managing the demand and supply of natural gas -is also an important area of decision in operating the CGD network. Since the product has a characteristic wherein it cannot be stored beyond a certain quantity, buyers have to nominate the quantity to be purchased on a daily basis and suppliers also have to nominate the supply quantity on a daily basis to the transmission line owners. Various forecasting models are used by the CGD firms to determine the quantity to be procured on a daily basis. Different individual models are used for domestic and industrial use, and for the CNG segment. Within domestic use, geographical area-wise models are used for accurate demand forecasting. Separate forecasting models are also developed for individual large industrial customers.
Metering function is with respect to the billing process of the CGD firm.
The CGD pipeline infrastructure network in India is still in the development stage. Network planning and design should address the issues related to system redundancy, robust future load, daily and monthly load.
Long-term planning for all spheres of business activities is a must for efficient and safe operation of the firm. Temptation on the part of operators to keep capital expenditure (CAPEX) in the initial stages of asset life cycle at lower levels may result in high operating expenditure (OPEX).
The billing process for domestic customers is time-consuming and costly. The CGD firms need to redesign the billing process to make it efficient and cost-effective.
Emergency response programme requires dedicated vehicles to attend to emergency situations, on call 24/ 7 service, prompt management of leakages, and damage to network, etc. The safety aspect during operations is to be looked at carefully for which design of network and good safety practices are a must.
CNG operations may be at the highest risk because of (i) unauthorized equipments, (ii) inadequate standards, and (iii) weak compliances. It can be mitigated through (i) changing the behaviour of people by organizing training, (ii) risk assessment and management, (iii) right policies, standards and procedures, (iv) effective emergency response as well as (v) good engineering and design. One of the major problems in this segment is inspection of CNG tanks. The thickness of tank reduces over a period of time and regulations require that it should be replaced periodically. The users must be trained and made aware about the safety issues, as safety at the users' end is very important. In this respect, it is difficult for the CGD business entity to handle three-wheeler automotive segments. The retrofitting for CNG vehicle should also meet the design standards as well as the design of the vehicle for the safe use of CNG. It is suggested by experts that the CGD firms should work closely with the CNG kit suppliers, distributors, and conversion garages for the safe installation of CNG kits.
Conclusion
CGD business in India is presently at the threshold of growth. At this juncture, it is advisable that all the stakeholders work jointly for a congenial development and growth of this industry. Further, since the CGD industry is in a nascent stage in the Indian market, it is facing teething problems and constraints in almost all dimensions of business. The industry is evolving in all aspects, viz., infrastructure, supply options, market development, regulations, operations, and safety. The project management aspects are also unique and CGD firms need to address these issues keeping in view the peculiarity of the CGD business. Also industry stakeholders need to learn about the best practices from the mature CGD markets in the developed countries. The industry regulator, i.e., PNGRB, has thus a crucial role for the healthy development of the industry. I would like to start by mentioning the pioneering role played by Gujarat towards the development of the CGD sector in India. Baroda (Baroda Municipal Corporation) was the pioneer, where gas distribution started way back in 1950 by ONGC (Oil & Natural Gas Corporation). Later, natural gas became a popular fuel in 1980s, when the Mafatlal group took the initiative to start gas distribution activities in South Gujarat.
Gujarat
In the year 2000, the Gujarat Government attempted at enacting legislation with regard to CGD business in order to enable orderly distribution of gas. But it could not go forward because it did not have the legislative authority to do so. Again, in 2000, the Gujarat Government announced the interim gas policy with a case pending in the Supreme Court. It called for Expression of Interests for distribution of gas in five zones. Letters of Authority (LOA) were sent to a few companies. Incidentally, this also coincided with a Supreme Court order (based on Bhurelal Committee Report) 25 wherein Ahmedabad was one of the many cities identified in India whose pollution levels were to be reduced drastically. Hence the emphasis was laid on natural gas distribution.
But this interim policy was ineffective because of many reasons. Hence the Government of Gujarat gave a directive to the Gujarat State Petroleum Corporation (GSPC) to do something about the situation in all these market areas.
Incidentally, it is the distinction of Gujarat that all kinds of gas distribution models are in place:
• MNC -Gujarat Gas Company Limited (GGCL) • Cooperative institution -Charotar Gas • Self local government body -Baroda Municipal Corporation
• Entirely private -Adani Energy • Purely public sector -GAIL, ONGC • Joint venture of central PSU and state PSU -Sabarmati Gas • State public sector undertaking -GSPC.
The Tamil Nadu CM was on record to say that they would be following the Gujarat model for CGD. The same was expressed by the Chief Ministers of Andhra Pradesh and Karnataka as well. But due to some or the other reasons, CGD industry is yet to find a firm footing in these states.
I believe, too much regulation is not good for the industry. We need to breathe fresh without the legal aspects interfering too much in the core activities of CGD business.
As somebody who is responsible for gas distribution policy formulation and implementation at the state level, I would like to put forth the expectations that the state of Gujarat and the CGD industry have from the Petroleum & Natural Gas Regulatory Board (PNGRB):
• The board needs to look beyond just regulating the fraction of the transportation and transmission charges because for a sustainable CGD industry, gas price is of great significance (to everybody). Today the Government of India assumes all powers in determining the gas price. However, it is felt that (looking into the spirit behind setting up the board and also gradually moving towards a perfect natural gas market) as a regulator, the board should get the power to set prices and also allocate gas. Just giving the authority to regulate the transmission charges is not necessarily going to help. It is up to all the stakeholders to say that the board should be given relevant powers. In-25 The Bhure Lal Committee was a statutory committee, viz., the Environmental Pollution (Prevention and Control) Authority appointed by the Government of India under the direction of the Hon' Supreme Court of India, under Section 3(5) of the Environment Protection Act, 1986. It is popularly known as the Bhure Lal Committee, since it was chaired by Mr. Bhure Lal. The committee was vested with the responsibility of suggesting ways and means of reducing pollution in Delhi and other large cities of India. One of the conclusions it came up with is that of using CNG as a fuel.
Today the Government of India assumes all powers in determining the gas price. However, it is felt that (looking into the spirit behind setting up the board and also gradually moving towards a perfect natural gas market) as a regulator, the board should get the power to set prices and also allocate gas. Just giving the authority to regulate the transmission charges is not necessarily going to help.
PNGRB needs to prepare a master plan to connect all the state capitals in the next 10 years, in line with the National Highways. GAIL needs to look beyond the Hazira-VijaipurJagdishpur (HVJ) 26 pipeline and expand its network to other areas as well.
cidentally, the regulation of petrol and diesel prices should also fall under the purview of the board. • The CGD industry deserves a better treatment from the government because it touches the common man. In Gujarat alone, there are 0.6 to 0.7 million domestic customers, accounting for about 8 million cubic metres of gas to various small and medium industries, and 1 million cubic metres of CNG, supplied for public transport. Hence the cheapest gas should go to CGD, and then fertilizers and power in that order.
• PNGRB needs to prepare a master plan to connect all the state capitals in the next 10 years, in line with the National Highways. GAIL needs to look beyond the Hazira-Vijaipur-Jagdishpur (HVJ) 26 pipeline and expand its network to other areas as well. We will be committing an atrocity if we don't give gas to people who are demanding it.
• The states need to play an active role towards the development of CGD industry. If that is not possible, PNGRB should form regional offices and they (regional offices) should be given the powers to enact legislations. This is because only the decisionmakers who are close to regional markets will understand their own states and ensuing constraints, opportunities, customers, business opportunities, infrastructure, etc. Policy implementation also needs to be at the state level. All talukas should be covered, and the target should be to convert 50 per cent of the vehicles (both public and private) to CNG. Similarly, at least 40 per cent of the households should be covered by piped natural gas (PNG). This will amount to 40 lakh connections. R&D funds should also be set up for finding out ways of reducing the weight of cylinders, making them more sleek, etc.
I envisage five principal challenges for the development of the CGD sector:
• Issues related to Right of Way (ROW) 27 and Right of Use (ROU) 28 in laying gas transmission and distribution pipelines • Land acquisition prices • Discrepancies in the bidding process • Flaws in gas allocation policy • Training of manpower.
Finally, my suggestion would be that bidding for CGD licenses should be made for the entire state rather than the districts, as is the practice now. That shall help the entry of serious players, who would be attracted by enhanced viability of the business. The customers would also be benefitted by the transfer of scale/scope economies.
26 GAIL was assigned the laying of India's first major inland cross country Hazira-Vijaipur-Jagdishpur (HVJ) gas pipeline through Gujarat, Madhya Pradesh, Rajasthan, Uttar Pradesh, Haryana, and Delhi, in 1986. Subsequently, a gas Expansion and Rehabilitation project was undertaken that included laying of a 505-km loop line of 36" with additional compression facilities. It was commissioned in March 1997. Currently the HVJ pipeline (including spur lines) is over 3,474 km long. The HVJ pipeline system consists of receiving/dispatch terminals for the supply of metered gas, compressor stations for boosting the pressure of gas, the SCADA system to provide central monitoring and control, and a dedicated GAILTEL communications system to provide reliable voice and data communication.
27 Right-of-way (ROW) is a strip of land that is granted, through an easement or other mechanism, for transportation purposes, such as for a path, driveway, railway track or natural gas pipeline. 28 Right-of-use (ROU) is the temporary right possessed by the owner of natural gas pipeline network to use the strip of land obtained by ROW for laying the pipelines.
Regulation for Facilitation of Competitive Markets L Mansingh
Chairperson Petroleum & Natural Gas Regulatory Board Government of India e-mail: mansingh@pngrb.gov.in
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P NGRB envisions a vibrant, competitive, efficient energy market which will propel India onto the world of opportunities. All regulations (including the ones related to gas distribution) have to aim at achieving this. For this, regional boards are not the solution. The current system of regulation should stay in place. Only as the industry matures, the level of regulation should come down. Things are falling in place, but there is still some way to go.
Today it seems that there is a much skewed development of gas markets in the country. The current problem is how to create a Pan-India market for gas. For this, the most important thing is to have an adequate gas transportation, and transmission and distribution infrastructure in place. Everything else will automatically fall in line. With this in mind, PNGRB is aiming at a national pipeline grid.
In order to do all this, more than 300 cities (geographical areas) have been identified and bids are invited each month to cover 7-8 geographical areas (GA) on an average. This process will continue until all the locations are covered. Three or four bids will be announced at a single time in order to have more effective competition. In the next five years, PNGRB is expecting a revolutionary change in the gas market.
The era of non-discretionary effective regulation is now upon us. Draft regulations are put on the website. Critical comments are invited from everyone.
The basic question therefore is: How do we accomplish the vision?
The most important factor is the competition in the gas market. How do we ensure that there is competition in the natural gas market. It is in everybody's interest that creation of standard assets should be avoided and natural monopolies removed. In order to ensure competition and remove monopolies in the CGD market, a rule has been put in place that there should be only five years of commercial/marketing exclusivity. 29 During this time, no one else can market gas. After this period, once the tariffs have been paid, anyone can market gas to the same consumer. In the bidding stage, there is fierce competition and again this is good for customers. This should continue in the future as well.
Pipelines are in their nascent stage. Currently, only GAIL, GSPC, and Reliance are the major players. PNGRB is liberally allowing new players in this market as well, thus expecting competition in this segment also. This will also lead to the reduction in tariffs. From the regulator's point of view, optimal utilization of pipeline infrastructure is the key. Hence sharing of pipelines will also be looked into.
As for gas pricing, currently, there is no thriving gas market because the government is determining prices and also deciding on gas allocation to the fertilizer, power, and CGD sectors. This is because the government wants to have a major say in the pricing and allocation. This has to change as soon as possible. I believe that administered price mechanism (APM) gas has compromised the energy security of the country. New discoveries started taking place only because this (APM regime) was removed (to some extent). It is in nobody's interest -neither the regulator nor the government -to decide the prices by overlooking the market's demand-supply dynamics.
A formula for price determination or CGD natural gas has been suggested by PNGRB. What is needed is to make the pricing totally non-discriminatory and transparent. This can be done in many ways. One is to put it on the website thus making it transparent and involving the stakeholders in a more inclusive way. This should be looked into by the government. Imported gas should also be given its due importance. PNG and CNG alone will not ensure energy security. This has the potential to distort the market.
29 Exclusivity enjoyed by a CGD operator in terms of distribution & marketing of natural gas for a limited period of time over a set of customers in a particular geographic area.
The current problem is how to create a Pan-India market for gas. For this, the most important thing is to have an adequate gas transportation, and transmission and distribution infrastructure in place. Everything else will automatically fall in line. With this in mind, PNGRB is aiming at a national pipeline grid.
As for gas pricing, currently, there is no thriving gas market because the government is determining prices and also deciding on gas allocation to the fertilizer, power, and CGD sectors. This is because the government wants to have a major say in the pricing and allocation.
Issues in Development of Gas Markets L K Singhvi
Member (Commercial), Petroleum & Natural Gas Regulatory Board e-mail: singhvi_lk@hotmail.com D evelopment of pipeline infrastructure is a pre-requisite for the development of gas markets. Once all the pipelines -the existing pipelines along with the upcoming pipelines which have already been authorized by the central government -are in place, there would be a reasonably good gas grid in India. With the materialization of the pipelines proposed by the board which include Mehsana-Bhatinda, BhatindaSrinagar, Surat-Paradeep, and Durgapur-Calcutta, the basic infrastructure for creation of a gas grid for the transportation of gas in India would be available. It is expected that by 2013, the pipelines mentioned above, in addition to the ones being proposed, will be in place.
Another important area for the development of gas market would be the availability of LNG. We already have two terminals, Hazira and Dahej (approx. combined capacity is 7.5 MMTPA), and the ones that are proposed (Dhabol, Mundra, Cochi, and Ennore) together would increase the capacity to almost 30 MMTPA. These terminals along with facilities of re-gasification will increase the challenge in the interim period as to how to create more accessibility to LNG. PNGRB had mooted some ideas in this regard with public consultation and with industry players that on an availability basis if the existing players had spare capacity, they could make it available on a non-discriminatory, transparent basis. It would provide some scope for greater use of spot gas available to the industries that needed them. PNGRB is also developing a mechanism for capacity trading in pipelines. They have in consultation with industry experts come up with a proposal to do the same and it shall be available soon on the PNGRB website for public discussion. The basic idea is that if the shippers have spare capacity which in any case they have to pay for, they could make that available for those in need and this could then be traded. It would help develop the spot gas markets and also help the shippers and the transporters better utilize their capacity.
The government also has a large role to play in promoting the development of gas markets. Currently, gas is priced and allocated by the government. Hence, unless there is spare gas available for trading, the scope for development of markets is limited.
As far as regulation is concerned, we know that PNGRB has already put in place a regulatory framework through a process of public consultation for CGD networks for infrastructure, tariffs and safety and technical standards. So, a basic framework is already in place. There would still be regulatory issues. CGD is a misnomer as its scope goes beyond the limits of a city and encompasses a bigger geographical area depending on the requirements of the industry and the commercial segment in a particular region. Here the board has taken the responsibility of identifying such geographical areas. Some in the industry have demanded an increase in the geographical boundaries of CGD to include an entire district while others are demanding increasing it to more than one district. The demand is to make districts as viable geographic areas. More deliberations on this are needed.
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Currently, gas is priced and allocated by the government. Hence, unless there is spare gas available for trading, the scope for development of markets is limited.
With the materialization of the proposed pipelines by the board which include Mehsana-Bhatinda, BhatindaSrinagar, Surat-Paradeep, and Durgapur-Calcutta, the basic infrastructure for creation of a gas grid for the transportation of gas in India would be available.
Strangely, a few grey areas still remain to be addressed. Currently, CNG is a part of CGD but the dispensation is not strictly a part of CGD. How does one reconcile compression and dispensation? Can they be put together or should dispensation be left alone outside the purview of the regulatory board. These are issues that need to be resolved in times to come. Taxation is again very important in this industry because the whole viability of CGD and CNG depends substantially on taxation. There is currently a customs duty of 5 per cent on LNG and an excise duty of 14 per cent on CNG. This is assuming that compression 30 is deemed as a manufacturing activity. Strictly speaking, common sense dictates that it is not manufacturing. The gas remains the same; the quality remains the same. The only difference is that it is compressed. This issue also needs to be brought to rest.
Finally, CGD is like a living organism. It touches the lives of almost everyone under its purview. And when dealing with systems, there are many issues that always crop up during the evolutionary stage. There are various dimensions of how CGD touches the lives of people -during the creation of infrastructure; later, during the operations and maintenance phase; it helps develop many small & medium enterprises (SMEs), and in dealing with such systems, the regulator should always be open for inputs from the industry, academicians, and general public to create a robust, efficient, and safe infrastructure. The regulatory framework should be developed with due diligence and should not be hurried into where one might have to compromise with technical standards and safety; such trade-off is not desirable. We have to be realistic and create a sustainable system. 30 Compression of natural gas to less than 1% of the volume it (natural gas) occupies at standard atmospheric pressure is needed to bring the natural gas in the form of Compressed Natural Gas (CNG). Since mechanical activity and equipments are involved in the process, compression is deemed as a manufacturing activity as against just transmission for taxation purposes.
CGD is like a living organism. It touches the lives of almost everyone under its purview. And when dealing with systems, there are many issues that always crop up during the evolutionary stage.
The regulatory framework should be developed with due diligence and should not be hurried into where one might have to compromise with technical standards and safety; such trade-off is not desirable. We have to be realistic in order to create a sustainable system.
Criticality of Gas Pricing Sridhar Tambraparni
Senior VP Adani Energy e-mail: Shridhar.Tambraparni@adani.com M y views are not necessarily the views of my company. I am of the opinion that tinkering with natural gas prices is the most critical impediment to market development. Keeping prices artificially low is a disincentive for serious players to enter the business. This results in keeping the competition low; volume of business does not increase and the ultimate sufferer is the customer as she is not able to enjoy either the benefits of competition or the economies of scale/scope. The past is a testimony to this with a lot of sectors demonstrating this phenomenon.
The regulatory mechanism should take a complete perspective of issues beyond partly regulating some components like gas-transmission tariff and/or gas-compression charges. It is expected that it would ultimately contribute towards the functioning of efficient markets that has a lot of incentive to grow by itself as determined by market forces.
I must also add that the domestic connections are very expensive on account of the infrastructure required. The margins remain depressed on account of this and thus PNG becomes non-competitive to LPG. (Again this is due to the fact that the LPG prices are managed by the government!). This necessarily hampers the PNG domestic market development. Market development is extremely necessary for asset turnover of the CGD industry; otherwise the idle infrastructure is a colossal economic waste.
Issues in the Development of the CGD Sector B S Negi
Member (Infrastructure) Petroleum & Natural Gas Regulatory Board e-mail: bhagwatsnegi@yahoo.com Alternatives like LNG on wheels need to be explored and implemented as only such measures can facilitate consistent availability of natural gas in areas which do not have access to pipeline network.
31 The retrofitting equipment required for converting an existing conventional petrol/diesel fuel-based vehicle to CNG fuel.
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T o start with, it is contextual to define the CGD business as per the Petroleum & Natural Gas Regulatory Board (PNGRB), for household, commercial, and industrial sectors. This would help putting issues in perspective. Times have changed; technologies have evolved and so has the CGD sector. Having dealt with technical and gas infrastructure issues all these years in the industry and in my present role as a Member (Infrastructure) of PNGRB, I am of the opinion that the following issues should be taken up immediately by the industry as they have a great bearing on the development of the CGD sector:
• Price of the CNG conversion kits 31 • Optimal weight of the cylinder and how to reduce it • Alternatives like LNG on wheels need to be explored and implemented as only such measures can facilitate consistent availability of natural gas in areas which do not have access to pipeline network. Pilot operations need to be carried out at engineering colleges that shall help both the academia as well as industry. Design issues would be most crucial ones here. I strongly believe that this concept may lead to the creation of secondary and tertiary network ultimately developing the user industry. It is worth mentioning here that tanker construction costs have come down after the entry of Chinese tanker manufacturers into this business. Things, of course, need to go further from here.
• CGD Project Management has some unique elements. Given the network's needs for extension, expansion, and revamping, it becomes a 'lifelong' project. Secondly, how quickly it is done is also important and sometimes 'reverse engineering' may have to be adopted as the typical conditions under which our gas distribution networks operate are different from the ones in say, Europe, Australia, US, and even China for that matter. Since natural gas disTinkering with natural gas prices is the most critical impediment to market development. Keeping prices artificially low is a disincentive for serious players to enter the business.
tribution is a relatively new sector, a heightened sensitivity amongst the concerned for matters such as statutory clearances and land acquisition is needed. • Moreover, identifying consultants and trained manpower are among the major challenge areas in project management for city gas projects. If we look at the kind of growth projections for CGD network in 330 cities in the near future, the prospects of grappling with manpower requirement for the same are extremely challenging. There is in fact an urgent need for a national accreditation policy for training and development.
• Expenditure on R&D needs more attention. For reducing the cost of collection, the option of smart cards can be considered as a solution.
T he moment the first household is connected, the CGD operators need to realize their responsibility of uninterrupted and safe supply. Unfortunately, the safety part of the implementation is forgotten most of the times. The 'Safety First Production Must' slogan is at times counterintuitive. There is a lot of political pressure to lay lines in congested areas where emergency response teams cannot reach and our company has always refused to do so. It can be catastrophic when a fire or explosion happens. Accidents and deaths shatter the reputation of the companies and the industry as such.
These kinds of things hurt people in the business. The obligation of the company does not stop after supplying gas to the contractor. BP had similar problems when the oil spill happened in the Gulf of Mexico. The oil spill happened due to an accident on a rig operated by Trans Ocean -its biggest contractor. Yet nobody remembers TransOcean. Everybody talks only about BP, because it is accountable for whatever happens in its ambit. CGD companies need to be very serious about their operations. If safety culture is not from the heart, it is never going to happen.
The moment the first household is connected, the CGD operators need to realize their responsibility of uninterrupted and safe supply. Unfortunately, the safety part of the implementation is forgotten most of the times.
Health, Safety and Environmental Issues
Shaleen Sharma MD, Gujarat Gas Company Limited e-mail: shaleen.sharma@gujaratgas.com
Designing Safe CGD Networks Allan Perrin
Director-Technical Mahanagar Gas Limited e-mail: aperrin@mahanagar.com N atural gas is an extremely versatile and environment-friendly fuel; however, safety is a major issue owing to its high calorific value. Defects in design today can hurt us in future and thus we ought to keep the future perspective in mind while designing the CGD networks. Safety Case is the fundamental document that a CGD business must have, which should include standards, operations, maintenance, risks and their mitiga-O btaining requisite permission is a great hurdle in bringing up the projects in time. Something needs to be done soon about this. As CGD companies handle a fluid that is of a special characteristic and operates in challenging conditions, monitoring of pipelines during construction and operation along with safety is a very important issue. There is therefore a need to have a special corridor for utilities.
Tie-up with a retail partner and protecting rights of the retail outlet owners are also very important. Lessons need to be learnt from experiences of the owners of petrol and diesel retail outlets. tion and emergency response plan for any mishap and business continuity plan. Here the role of PNGRB in specifying and implementing technical standards and that of experts in dealing with disaster management becomes very crucial.
Major operational issues in India include getting permission from the local authorities. Sometimes it is difficult to convince the concerned that roads are meant not only for vehicles to run but also for gas grids and other utilities and hence getting permission in this regard is a huge challenge.
Skilled manpower is another big issue; national accreditation will be a welcome step in this regard. Having said that, I must add that supply chain management is pretty good in India as Indian vendors are available and therefore a very few components or equipments need to be imported.
On the market development front, the industry has to tackle the challenge of conversion of private cars into CNG vehicles, as there are inhibitions from these vehicle owners to do so. Incidentally, CNG is perceived to be for public transport, taxi, and auto-rickshaws only and selling the brand image of CNG is a huge challenge for market development.
Managing CGD Projects in Indian Cities: The Challenges C D Joshi MD, Green Gas Ltd. e-mail: mdcell.ggl@gmail.com
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As CGD companies handle a fluid that is of a special characteristic and operates in challenging conditions, monitoring of pipelines during construction and operation along with safety is a very important issue. There is therefore a need to have a special corridor for utilities.
Starting up a CGD Project Dushyant Shah
Director-Commercial Avantika Gas e-mail: dsshah@hpcl.co.in A peculiar feature of CGD business as of now is that you cannot export your product and essentially have to use it in your allocated geographical market. And that brings in its own set of challenges. I agree that CGD projects are a kind of lifelong challenge stemming especially from growth of population, expansion of cities, growth in vehicles, etc. The important decision thus should be at what infrastructure level the business should be started with, and with what kind of facilities. That has a lot of bearing on scalability. At the same time, uncertainties are huge in this business -one year there may be perceived excess of gas, another year it may turn into a shortage. Right of way (ROW) charges are one major issue that the CGD companies have to deal with as local authorities may often impose unreasonable charges for that.
Understanding the implications of financial decisions in CGD business is also very important. For example, seemingly small operational issues like billing and collection -if not handled properlymay create a challenge for CGD business model. While it is expected to take into account the usual aspects of project finance in CGD business, factors like selling price, volume, fair return preposition ( PNGRB caps at ROCE of 14%) 32 and demand assessment are the most critical ones. That is because unlike any other business, these are largely contingent upon political, regulatory, international, and socio-economic factors and hence increase the quantum of uncertainty.
A peculiar feature of CGD business as of now is that you cannot export your product and essentially have to use it in your allocated geographical market. And that brings in its own set of challenges.
Lessons from the Pune Experience K L Thussu
Director-Commercial Maharashtra Natural Gas Limited e-mail: thussukl@bharatpetroleum.in I firmly believe that Pune CGD experience has a lot of reflections for the industry in India. There are a number of lessons to be learnt. As you shall see, the industry had to wade through a lot of constraints, mindsets, apathy, and challenges.
Our company has completed close to two years of operations in Pune but nothing much has changed. The supply side has not been tied up completely, yet the Mahanagar Natural Gas Limited (MNGL) has been fortunate to get some volume of gas from the Government 32 The PNGRB defines a reasonable rate of return on capital employed as equal to 14% post-tax considering this equivalent to the rate of return on long-term risk-free government securities and feels that this is needed to incentivize investments in creation of CGD infrastructure. The ROCE once applied to a CGD network shall remain fixed for the entire economic life (25 years) of the project.
of India. On the sales side, there are thousands of customers -domestic, commercial, and industrial -waiting for the piped gas to flow; the market as such is available. On the finance side, MNGL has closed the equity and debt parts pointing to the fact that money is not an issue. Then what is it that stops us from going forward? I shall discuss some of the gaps responsible for such a state of affairs.
To start with, unfortunately, the CGD sector does not have enough spend on R&D. Nothing has changed over the 12 years since CNG was first introduced in India. The cylinders are bulky and the method of carrying gas is really crude. How we are going to deal with the two-wheeler population using CNG is another important issue. What is strange is that the same equipment suppliers using the same technology and piping material have been supplying to all CGD companies in India for the last 12 years, with practically no innovation! With the high pace of growth of the industry, funds for R&D should be earmarked.
Next, the CGD rollout should be in tandem with the development of the city. In a city like Pune, there is a last mover disadvantage. There are instances in this 100-year old city that you dig up and find it difficult to lay your pipelines because many utilities are already existing there. In the new areas, where the development is coming up, it is not in sync with what the CGD utility wishes to do. There has to be a complete coordination in the operation of CGD utility and city regulatory authorities. Hence they should be a part of the CGD 'ecosystem.' ROU remains a sore point for CGD business. Users expect exorbitant charges for granting ROU, which is at times equal to the cost of pipeline itself! There have also been instances when MNGL has been asked to shift its pipeline resulting in huge losses for the company. ROU requires signing on documents where it is stated that one would need to shift the pipelines if any utility come up in the area. This results in disruption of gas supply and huge costs. After every 2.5 km, there is a need for the land to have sectionalizing valves. It is difficult to find land due to its high cost. The other issue is -there is no land where the market is. Land has to be bought at market value. This obviously will not be viable for any company. This means that local governments will have to play a vital role for CGD to be successful in the country. Then, there are the smaller issues like No Objection Certificate (NOC) -it is specific to towns and cities. In a city like Pune that has a couple of municipal corporations, one of them being under the Army, each time the same MNGL needs to lay a pipeline across the same river but at different points, they need an approval from different authorities.
A lot of time is lost in getting an NOC despite paying the required charges. This is the most unproductive work. Then there are season-specific issues. Digging is not allowed during monsoon where there is an embargo on such operations while most civil works do happen during this season. There are problems in utilizing the engineers and workforce during these four months. There are also issues with cylinder manufacturers such as absence of a mechanism to check the CNG cylinders every five years, presence of spurious manufactures in the market and so on.
On the market development front, I must share that it is an eye-opener that most of the industries that we approach for natural gas conversion, are somehow not interested or keen to do so! It also means that despite the perceived awareness for green and clean fuel, most of the times, it is a lip-service when it comes to adoption of natural gas.
What is strange is that the same equipment suppliers using the same technology and piping material have been supplying to all CGD companies in India for the last 12 years, with practically no innovation! Despite the perceived awareness for green and clean fuel, most of the times, it is a lip-service when it comes to adoption of natural gas.
CGD: Addressing Multiple Issues S K Kudaisya
M D, Sabarmati Gas Limited e-mail: kudaisyask@sabarmatigas.com T he regulatory board has made our lives easier for sure but there are many issues that still exist. Sabarmati Gas Limited (SGL) came into existence in 2006. We tried to convince the industry that gas is a viable alternative fuel for the future and today we have a sizable number of all types of retail consumers in our fold. But, if we need to connect to an industry and lay pipeline by the side of the road itself, we need multiple approvals from the forest department and the product department and still have to wait 18 months in spite of having paid huge amounts which actually is an embarrassment for the industry. There has to be some mechanism for time-bound approval.
Another issue is of non-agricultural approval from the district authorities that requires umpteen visits and still takes around three years. This should be similar to the licenses issued by the old factories on the basis of application, where after 30 days, even if there was no response, it was deemed to be approved. Since most of the CGD work is technical, there has to be a time-bound approval process from the railways, forest department, and district administration. This is causing wide gaps in the expectation of our customers and the execution of the projects. CGD cannot be viable without measures to ensure project execution. In this case, in the initial years of operationalization of CGD, a differential treatment of post-tax return has to be thought of. The cost of the project and gestation period is very high. For example, the operational cost in the different talukas of Gujarat is at least Rs.50 per customer per month, which is inhibitive for any player. The financial and technical issues, viewed together, clearly indicate that it may take a long time for the project to become financially viable.
I agree with Mr. Thussu that the local administration has to play a role in CGD deployment. Maintaining the integrity of pipeline network in congested city areas is a problem. It seems that other utilities like telephone, sewage, and other departments have no respect for CGD pipelines. Traffic per CNG station is another major issue.
Stations have close to 200-300 vehicles coming per hour, thus making traffic management a problem here. We value our business model based on safety. However, we also need to redesign our CNG stations based on traffic. There are occasions when cars have to wait for almost an hour for refilling CNG. This would be compounded after the conversion of two-wheelers to CNG.
The issue of maintenance and testing of CNG cylinders is another problem. Clear guidelines are needed as to who is accountable for checking and certifying these cylinders. The RTO and local administration have to play a larger role in this regard. In the coming years, we would also need better infrastructure to test these cylinders. With the expansion of CGD networks, the issue of skilled manpower looms large. There is the need of a mechanism for certification of third party personnel to ensure safety.
Since most of the CGD work is technical, there has to be a time-bound approval process from the railways, forest department, and district administration. This is causing wide gaps in the expectation of our customers and the execution of the projects.
We value our business model based on safety. However, we also need to redesign our CNG stations based on traffic.
There are occasions when cars have to wait for almost an hour for refilling CNG. This would be compounded after the conversion of twowheelers to CNG. T he Indian gas grid which is currently around 11,000 kms. will soon be 27,000 kms. The regulatory board has announced a list of 243 cities where CGD is to come and if we define prospective GA as cities with a population of more than 100,000 and in the vicinity of 50-60 kms. from the trunk pipelines, then there are more than 330 cities where growth opportunities exist. This is in addition to areas that are currently being served. So, there are more than 300 cities which are required to be served. There is a potential to set up PNG for 20 million additional homes. There is an estimated requirement of close to 100 mmscmd natural gas by 2025. That entails an investment of close to $12-15 billion and PNG and CNG are going to be the fuel choice for the future. Considering the size of the country, we are yet to go a long way and there is tremendous potential. Therefore, the key challenges for the regulatory board to tap this enormous potential in the future are as follows: Larger or regional zoning. A municipality or a corporation will not be attractive enough for large business houses. For example, GSPC in Gujarat has a larger zoning area and hence CGD makes a good business case for them. This will be in the best interest of the customers as there will be cost optimization to a greater extent.
Attracting large investments from private participants.
This business should not be a PSU-centric business. For this, PNGRB should come up with a roadmap for the next decade or so. It should be nicely articulated and put on the website so that people are aware of the vision of PNGRB -where all pipelines are going to be laid and from where the gas is going to come so as to reduce uncertainty in the business. This will attract both domestic and foreign business houses.
Uniform application of regulations across all entities.
There is a class of entities called existing entities that enjoy a 14 per cent return. Then there are the 2nd and the 3rd class of entities who have no threshold or return. They can bid for whatever rate of return they wish to get. Now there is a 3rd round of bidding where a minimum of 6 per cent return is prescribed; they are also asked to bid for +/-20 per cent of the feasibility report. PNGRB should learn from the international experiences and discourage creating such different entities. Large business houses also look for uniformity in regulations and stability. This also results in different tariffs across India in different zones. Panipat may have a different tariff from New Delhi. This would not be accepted as the right way of development.
The regulatory board should package the authorization required to start the investment immediately for those awarded the geographical areas in the bidding rounds. The problem faced currently is that despite winning the bids, a substantial period of time passes by before the actual investment can begin. Large business houses have with them attractive alternate investment opportunities and they do not like to keep capital idle for long; they would rather invest it elsewhere and start making profits. Today state governments across the country want to replicate the success of CGD in Gujarat; so, before they start bidding, PNGRB can speak to the state governments and seek approvals in advance and then award the license to the bid winners along with the entire approval package. The system
The problem faced currently is that despite winning the bids, a substantial period of time passes by before the actual investment can begin. Large business houses have with them attractive alternate investment opportunities and they do not like to keep capital idle for long; they would rather invest it elsewhere and start making profits.
should also be modified such as to notify and work rather than permit and work. As per the current practice, after getting the license, one has to run after each and every authority seeking for approvals. This takes a lot of time.
The state government should also give a principal authority letter for the land required for CGS (City Gate Station) . 33 This would make the whole deal an attractive proposition and not merely a license.
Tackling Problems through Prospective Planning
Rajesh Vedvyas MD, Indraprastha Gas Limited e-mail: rvedvyas@igl.co.in I n spite of all the challenges, it is a very exciting business to be in. Prospective planning is the only solution to tackle the challenges of high traffic at the CNG stations. One has to anticipate the demand for the future (almost 5 years hence) and create infrastructure and be prepared to fulfil the demand. Delhi, which had hardly 180 stations a year ago, today has 245 stations and expects to cross 300 by the year end. In Delhi, the conversion rate of private vehicles to CNG is almost 4-5 per cent per month. One has to prepare and plan ahead of the demand.
Some of my counterparts are concerned about market development whereas they should actually be concerned about infrastructure development so that the existing demand is not deterred. There is already a lot of demand. There is no need for market development. Market already exists in plenty. If automotive users have to wait on long queues, they will naturally get discouraged from converting to CNG.
Delhi has 40 lakh households and IGL currently has 1.8 lakh connections. Customers are in a hurry to convert to PNG connections. So, it is only up to the CGD entity to see how fast it can provide the connection. As per PNGRB regulations, the entities are to meet certain targets. Currently, as per the regulations, CGD entity is al-33 In natural gas pipeline systems, the city gate station facility is typically owned and operated by the local gas utility company and interconnects the long-distance interstate pipeline with a local distribution network. City gate stations are composed of a complex array of valves, pipes, and pressure reduction devices designed to meter the gas and reduce its pressure so that it can be delivered safely to customers through distribution networks consisting of local gas mains, smallerdiameter service lines, and individual customer meters.
lowed to collect a deposit of only ` 5,000 per connection whereas the cost incurred by IGL for digging per running meter is 4 ,000-5,000. The cost does not justify the returns. In a recent case in Delhi, the digging charges to a gated community of 11 flats demanded by the municipality was 45, 00,000, i.e., ` 30,000 per flat just for digging. The average cost incurred by IGL in the last one year for every prospective flat (not everyone who has access to a connection takes one) is ` 12,000 to 15,000. Pricing CNG over LPG is not a good business proposition and according to current tariffs, the margin or profit per household per month is ` 40-50. There has to be a review of this regulation so as to permit the CGD entity to charge higher upfront non-refundable charges to make the business financially more viable; otherwise there will be no incentive for companies to expand their connections.
The current regulations require that marketing exclusivity ends after five years so that other players can have open acProspective planning is the only solution to tackle the challenges of high traffic at the CNG stations. One has to anticipate the demand for the future (almost 5 years hence) and create infrastructure and be prepared to fulfil the demand.
Pricing CNG over LPG is not a good business proposition and according to current tariffs, the margin or profit per household per month is ` 40-50.
cess to the network. The CGD companies enter into a long-term contract (up to 5 years) for the supply of gas and there are huge penal provisions like take or pay, ship or pay, etc. After the end of market exclusivity when the new players are allowed to enter the market and target the same customers particularly the industrial customers, what would happen to the gas that has already been tied up with the existing CGD company in a longterm contract? This is a serious issue and should be looked into.
Market Development Strategies Akhil Mehrotra
Director-Regulations BG India e-mail: Akhil.Mehrotra@bg-group.com T he prerequisite for market development is sufficient infrastructure for the transportation of gas and gas should not only be available but should me more in supply than the demand. However, this is not a situation that India can be into in the near future. Also, with controlled prices and gas allocation prices, there is no mechanism for price discovery. It has been proven across the world that where governments tinker with the markets, the markets do not respond well in terms of market development.
Hence, I would suggest that whenever there is a new discovery of gas in India, a certain amount, say, 10 per cent, should be freed and provided to the market and should be freely traded; the prices for that gas should be market-determined. The rest of the 90 per cent of the gas can be allotted to the priority sectors. This would help develop markets by giving them access to some free gas that can be traded.
Pipeline capacity development is another area which if improved will encourage market development. India is already moving in this direction. Recent developments include the provision for capacity trading where free capacity of pipelines can be traded first through the transportation companies and later on maybe through trading exchanges.
To ensure supply security, more investment should be attracted in the upstream business. The government should create a stable fiscal regime and resolve taxation issues in the Exploration & Production (E&P) segment. There should be a move towards open acreage. In the future, the gas utilization policy should be done away with and allocation should be done on the basis of more efficient utilization of gas. CGD also provides gas to smaller power plants which run at an efficiency level of 80-85 per cent when compared to larger plants which run at 45-50 per cent; hence allocation should be done on the basis of efficiency. Government should also come up with a policy on shale gas and explore its potential quickly.
More LNG terminals are needed and many are already coming up. The existing players should open up capacities for third party use. There can also be certain principles like 'use it or lose it'
CITY GAS INDIA ROUNDTABLE 2010: INITIATIVES AND CHALLENGES
The prerequisite for market development is sufficient infrastructure for the transportation of gas and gas should not only be available but its supply should be more than the demand. However, this is not a situation that India can be into in the near future.
Delhi has a 5 per cent VAT on natural gas whereas Gujarat charges VAT at the rate of 15 per cent. This disparity has to be removed to make gas more affordable. It is also very important to have economic zoning to attract new investors in the market.
which are present across the globe that prevent people having excess capacity from hoarding gas. If someone has spare capacity and a third party needs it, the regulator can force that entity to release the spare capacity.
Another pre-requisite for market development from supply security perspective is that there should be multiple shippers, multiple producers, and multiple marketers. In this aspect, we have been fortunate enough to have some development in the last few years; so, this should not be a major concern.
There should be uniformity in fiscal policy across the country. Delhi has a 5 per cent VAT on natural gas whereas Gujarat charges VAT at the rate of 15 per cent. This disparity has to be removed to make gas more affordable. It is also very important to have economic zoning to attract new investors in the market. In this aspect, Gujarat has taken a lead, but this needs to be replicated across.
T here is no doubt that natural gas is going to be the 'clean fuel of the future' and contribute towards ensuring energy security of the country in the next decade but we have a very long way to go. The above discussion attempted to involve views of different stakeholders of the CGD industry -PSUs, private companies, the regulator, the government, and the academia. There are some common issues emerging out of this discussion:
• The Central Government (Union Ministry of Petroleum & Natural Gas) needs to facilitate the emergence of CGD market based on the principles of market dynamics.
• PNGRB, the regulator, should play a more proactive role in creating a level playing field for private companies and PSUs.
• The industry regulator should be empowered to decontrol gas pricing, allowing fair competition in the market and looking after issues related to infrastructure, policy implementation, consumer interests, etc.
• There is a need for better interorganizational collaboration between the gas supply companies, state governments, local administration at district, city, taluka, and village levels, other government agencies, the regulator, and the union ministry.
• As the CGD sector is growing at a fast pace and we are likely to see growth in new markets and infrastructure, the industry needs young and skilled talent to achieve its growth targets. We need to en-CONCLUSION*
sure that our academic institutions (universities, engineering institutes/colleges, vocational training institutes) are well-prepared to supply specially-skilled professionals as per the future needs of the gas industry.
The industry also needs to pay serious attention to health, safety, and environmental issues as any industrial disaster leads to huge social and economic costs to the country. We have seen a number of industrial disasters in the past, including Bhopal Gas Tragedy. The industry needs to invest more in R&D, specifically on designing safe equipments for gas pipelines, storage, and terminals.
With the population of 1.2 billion people, a huge market of domestic consumers is waiting for natural gas usage. Under the current gas allocation policy, both private companies and PSUs are finding difficulties in offering gas connectivity to individual households at affordable prices. Besides, there are issues of coordination with local administration, establishing safe infrastructure, securing gas supply, and ensuring customer satisfaction. The experiences shared by representatives of CGD networks in cities like Pune, Delhi, and Mumbai are indicators of problems being faced by gas supply companies. The city gas industry needs to educate future domestic consumers about viability and affordability, and secure availability of natural gas as a clean fuel.
The Union Ministry of Petroleum should design its future policy to ensure secure gas supply to the entire country, so that a PAN-India gas network can become a reality by 2020 and millions of domestic households can get benefits of clean and safe fuel at affordable prices. To achieve this objective, more * Based upon the final transcripts of the roundtable, this conclusion has been authored by Satish Pandey, Associate Professor -Organizational Behaviour and HRM Area; School of Petroleum Management, Pandit Deendayal Petroleum University, Gandhinagar, India. email: satish.pandey@spm.pdpu.ac.in.
The Central Government (Union Ministry of Petroleum & Natural Gas) needs to facilitate the emergence of CGD market based on the principles of market dynamics.
Under the current gas allocation policy, both private companies and PSUs are finding difficulties in offering gas connectivity to individual households at affordable prices. Besides, there are issues of coordination with local administration, establishing safe infrastructure, securing gas supply, and ensuring customer satisfaction.
investments in gas exploration and production are required and new gas fields should be available for capable players in the country.
It is hoped that all concerned are on the right path to ensure energy security for India in the decades to come and hence are working in tandem towards this goal.
